Kok et.al. [3] introduced Jaco Graphs (order 1 ). It is hoped that as a special case, a closed formula can be found for the number of edges of a finite Jaco Graph J n (1). However, the algorithms discussed in Ahlbach et al.
Introduction
The infinite Jaco graph (order 1 ) was introduced in [3] , and defined by V (J ∞ (1)) = {v i |i ∈ N}, E(J ∞ (1)) ⊆ {(v i , v j )|i, j ∈ N, i < j} and (v i , v j ) ∈ E(J ∞ (1)) if and only if 2i−d − (v i ) ≥ j. The graph has four fundamental properties which are; V (J ∞ (1)) = {v i |i ∈ N} and, if v j is the head of an edge (arc) then the tail is always a vertex v i , i < j and, if v k , for smallest k ∈ N is a tail vertex then all vertices v ℓ , k < ℓ < j are tails of arcs to v j and finally, the degree of vertex k is d(v k ) = k. The family of finite directed graphs are those limited to n ∈ N vertices by lobbing off all vertices (and edges arcing to vertices) v t , t > n. Hence, trivially we have
2 Number of edges of a Jaco Graph, J n (1), n ∈ N It is hoped that a closed formula can be found for the number of edges of a finite Jaco Graph J n (1). However, the algorithms discussed in Ahlbach et al. [1] suggest this might not be possible. Finding a closed formula for the number of edges of a Jaco Graph, J n (1), n ∈ N remains an interesting open problem. We present three alternative, formula.
Proof. Trivial.
We now present the adapted Fisher Algorithm. The original Fisher Algorithm is found in [3] .
2.1
The adapted Fisher Algorithm for
The family of finite Jaco Graphs are those limited to n ∈ N vertices by lobbing off all vertices (and edges arcing to vertices) v t , t > n. Hence, trivially we have
Note that rows 1, 2 and 3 follow easily from the definition.
Step 0: Set j = 4, then set i = j and s ≥ 4.
Step 1: Set ent 1i = i.
Step 2:
Step 5: Set j = i + 1, then set i = j. If i ≤ s, go to Step 1, else go to Step 6.
Step 6: Exit.
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the number of edges is also given by ǫ(J n (1)) = 1 2
Bettina's Theorem [4] provides for a method to determine d
Example 1. For the Jaco Graph J 15 (1) we have;
, 9 = f 6 + f 2 , 10 = f 6 + f 3 , 11 = f 6 + f 4 , 12 = f 6 + f 4 + f 2 , 13 = f 7 , 14 = f 7 + f 2 , and 15 = f 7 + f 3 .
From Bettina's Theorem it follows that;
f 3 +f 1 )+f 6 +(f 6 +f 1 )+(f 6 +f 2 ) = 5f 1 +4f 2 +4f 3 +3f 4 +5f 5 +3f 6 = f 1 +5f 3 +5f 5 +3f 7 = 75.
So, ǫ(J 15 (1)) = 119 − 75 = 44.
Third formula: The third formula follows from Proposition 2.2 and 2.3.
Proposition 2.2.
If for the finite Jaco Graph J n (1), n ∈ N, n can be expressed as n = m =d + (vn) + d + (v m ) we have that:
Proof. Consider the the Jaco Graph J n (1) with n = m+d + (v m ). Now consider the Jaco Graph J m (1) . From the definition, J m (1) was obtained by lobbing off the vertices v m+1 , v m+2 , ..., v m+d + (vm) together with all arcs (edges) incident to the said vertices. Reconstructing J n (1) can follow in three steps.
Step 1: Link the arcs
Step 2: Because vertex v m is the Jaconian vertex of J n (1), we link all arcs (edges) to vertices v m+1 , v m+2 , ..., v m+d + (vm) to ensure the Hope graph of J n (1) is constructed (See [3] .) Hence
Step 3 Open access:
